Giant cell tumour of the distal radius is the 3rd most common site after proximal tibia and distal femur. It is locally aggressive and is associated with a high rate of recurrence. Although it is usually treated with various modalities of treatment, wide resection and reconstruction with proximal fibular autograft is most commonly accepted in recurrent cases. The following is a case report of such a case with surgical management.
Introduction
Giant cell tumor is a benign bone tumor, and usually affects young adults. It is locally aggressive with tendency for local recurrence [1] . 10 percent of these lesions appear in distal radius. This is the 3rd commonest site for this tumor after proximal tibia and distal femur [2] [3] .
The problem of selecting proper treatment is complicated by the failure of its histologic appearance to indi-cate its biologic behavior [4] . The goals of treatment are to achieve satisfactory removal of the tumor, to decrease the chances of local recurrence and to preserve as much wrist function as possible. Treatment options are 1) curettage alone or with bone grafting; 2) curettage of the tumor and packing of the cavity with methyl methacrylate or 3) resection of the lesion followed by reconstruction. Although curettage and bone grafting can preserve the joint functions, it has been associated with local recurrence rate of 27% -54% [5] . A low rate of recurrence has been noted after resection of the lesion, but a complex reconstruction procedure (arthroplasty) or arthrodesis of the wrist is required. Other procedures that may be employed to reconstruct the defect include vascularised or non-vascularised bone graft from tibia or proximal fibula, osteo-articular allograft [6] and transposition of corpus [7] . All these procedures have certain morbidity and complications associated with them, nevertheless, resection and reconstruction may be the only option in case of aggressive tumor, which erodes the cortex. Walthar (1911) was the first to describe the use of a free non-vascularised proximal fibular graft to replace the resected distal radius [8] . Most of the authors have reported various success rates with the procedure. The purpose of the study is to report a giant cell tumor of the distal end radius which is recurred after 6 months of curettage and cancellous bone grafting and subsequent treatment with wide resection and reconstruction with autologous non-vascularised proximal fibular grafting with satisfactory result.
Case Report
This is a 40-year-old male patient, who was apparently asymptomatic until 1 year back. Then he gradually developed pain and swelling over dorsal aspect of left wrist. Pain which is dull in nature, not radiating, aggravated with wrist movements and relieved with rest. Swelling gradually increasing in size. On examination, swelling present over distal end radius, no local rise of temperature, no crepitus, tenderness present, movements are painful at the wrist.
Not associated with any other co-morbidities. Then we take anteroposterior and lateral X-ray radiograph (Figure 1 ) of the wrist which revealed an expanded osteolytic lesion at the epiphyseal region of the distal radius. Then we took FNAC which had given an impression of giant cell tumor. Then we did curettage and autologous cancellous bone grafting from ipsilateral iliac crest. Sample sent for biopsy which confirmed the diagnosis. Figure 2 shows the immediate post-operative radiograph.
Then he came for regular follow-up at 1st, 2nd, 3rd and 6th months. At 6th month follow-up we again noticed a swelling at the same region, which is also gradually increasing in size. Figure 3 shows X-ray AP and lateral views of wrist with resorption of previous cancellous graft in distal radius, bone cortex was thinned and ballooned, and there was a cortical breach. Then we have taken MRI. MRI of wrist ( Figure 4) shows well defined lytic lesion in the distal end of the radius measuring 3.3 × 4.8 × 2.9 cm which is homogenous hypointense on T1 and T2. A radiological diagnosis of giant cell tumor Campanacci grade 3 was made [9] .
He subsequently underwent a wide excision of distal end of the left radius and ipsilateral autologous non-vascularised proximal fibular grafting. Biopsy Sample sent which confirmed the diagnosis of Giant cell tumor of the distal radius. 
Operative Procedure
The surgery was performed in 3 stages.
Harvesting of Autologous Non-Vascularised Fibular Graft
Tourniquet applied on the ipsilateral thigh. A Posterolateral incision is made along the proximal half of the fibula and curved medially toward popliteal fossa. The common peroneal nerve is identified and protected. The plane between the lateral head of the gastrocnemius and the soleus is entered. The fibula bone is exposed and carefully dissected. 7 cm length of the fibula is been exposed, it is osteotomised. The distal end of the proximal fibula then is held using bone holder and intraosseous membrane is divided using scissor from distal to proximal to complete the excision.
Resection of Tumor
Tourniquet is applied on the left arm. An anterolateral incision is made along the distal third of left radius. The radial artery is identified and protected. The dissection of the forearm muscles is carried out subperiosteally along the proximal part of the radius. The radius is osteotomised proximally. As the dissection is continued distally, the flexor tendons are separated from the distal radius with a good margin of healthy soft tissue including the Pronator Quadratus. For the dorsal dissection, the distal radius is grasped with Bone holder and lifted volarly and the extensor tendons are separated from the distal radius and only fibrous sheaths enclosing the extensor tendons are divided.
Fixation of the Fibular Graft to the Wrist Joint
The fibular graft is adjusted into the correct length in the wrist. To prevent subluxation of the wrist joint the fibula graft is placed in way that the carpal bones are well supported by the fibular head. The fibular head is in direct contact with the scaphoid and there should be no volar or dorsal subluxation. Dynamic compression Plating was done to secure the fibular graft to the remaining radius. A transverse K wire through the fibula and ulna is used for additional fixation and to help maintain the fibula and ulna in close approximation. Wound is closed without tension and above elbow pop slab is applied. Above elbow pop slab is applied for 6 weeks. Physiotherapy is commenced immediately after the surgery, starting with finger movements. Wrist physiotherapy is commenced at 6 weeks post surgery. Figure 7 shows left wrist X-ray antero posterior and lateral views at 4 weeks follow-up.
Discussion
Giant cell tumor of bone is locally aggressive and has a high incidence of recurrence [1] . It can also metastasize to the lung in less than 3% cases. Ten percent of the giant cell tumor of bone involved the distal radius [2] [3]. They are recognized for variable behavior, which is not always related to radiographic or histological appearance [11] . Many authors reported that GCT of distal radius is particularly aggressive and has a high rate of local recurrence [12] [13] .
The goal of treatment is to remove the tumor, decreasing the chances of recurrence and preserve the joint function. Different modalities of treatment have been advocated for giant-cell tumor of bone, including curettage, curettage and bone grafting, curettage and cryotherapy with liquid nitrogen of the cavity, curettage and application of phenol, curettage and insertion of methylmethacrylate cement in the cavity and resection followed by allograft, autograft or prosthetic reconstruction [14] . Simple curettage of giant-cell tumor is associated with a 5% to 15% rate of local recurrence. Adjuvant treatment of bone bed with liquid nitrogen results in effective osteonecrosis to a depth of 1 to 2 centimeters. The extent of the osteonecrosis induced by liquid nitrogen is difficult to control, and thus it may weaken the bone and may cause a fracture. Malawar et al. observed a rate of recurrence of only 7.9% after cryosurgery in 102 patients with GCT [15] .
Usage of Phenol as adjuvant therapy causes protein coagulation, damages DNA, and causes necrosis. It is toxic to the nervous system, the heart, kidney, and the liver. It is readily absorbable through skin, mucosa and open wounds.The technique of intralesional curettage followed by packing of the defect with methylmethacrylate(bone cement) has become popular. The free radicals and the thermal effects of the polymerization reaction can cause necrosis as much as 2 or 3 mms in the cancellous bone. Additional advantages of the use of cement include ease to use, lack of donor-site morbidity, and elimination of the risk of transmission of disease associated with the use of allograft bone, immediate structural stability and potential for earlier detection of local recurrence.
This patient is having Campanacci grade 3 tumor [9] . This lesion is not amenable to curettage and adjuvant therapy, as it is already recurred. So techniques of athroplasty have been employed in an attempt to preserve motion at the wrist joint along with resection of the distal end radius. A lower rate of recurrence has been noted after resection compared with curettage, especially when the tumor has broken the cortex or a local recurrence. Eckardt et al. recommended en-bloc resection for most of the grade 3 lesions [1] . After resection, the defect has been reconstructed as an arthroplasty or an arthrodesis involving use of either vascularised or non-vascularised bone grafts from the tibia, the proximal part of the fibula, the iliac crest, or the distal part of ulna or prosthetic reconstruction. Other procedures that have been used to fill the defect have included use of an osteoarticular allograft [6] or custom-made prosthesis.
Although there are advantages to the use of vascularised bone grafts compared to non-vascularised bone graft, it may be less important in the distal radius, due to its relatively short length of resection and graft [16] . Vascularised fibular grafting has been reported to speed up the healing at host-graft junction, thereby reducing the period of immobilization, but dissection to obtain the fibula and its vascular pedicle and isolation of its recipient vessels requires meticulous attention [17] . Sophisticated infrastructure, skill, and prolonged operating time have made its use limited.
Wide resection with autologous fibular grafting offers several advantages like congruency of carpal joint, rapid incorporation as autograft, less structural change, and absence of immunogenic reactions, but it may carries the risk of complications related to the graft such as non union, graft fracture, residual subluxation of the carpus, degenerative oeteoathrosis, limited wrist movement and pain. There can also be donor site complicatins such as chronic leg pain, lateral ligament laxity, leg dysesthesia and foot drop. En-block resection of the giant cell tumor of the lower end radius is a widely accepted method for recurrent cases. Asavamongkolkul et al. reported good and excellent functional results in all seven patients of non-vascularised autologous fibular graft reconstruction [18] . En-bloc resection and reconstruction with non-vascularised autologous proximal fibular graft, internal fixation with dynamic compression plating and transfixation of fibular head with ulna and carpal bones minimizes the problem and gives satisfactory functional results [19] .
Consent
The patient has given his informed consent for the case report to be published.
